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(54) RECORDER, METHOD FOR DRIVING RECORDING HEAD AND 
RECORDING MEDIUM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a 
high quality image having a small clot shift 
by performing divisional driving in terms of 
a recorder, a method for driving a 
recording head and a recording medium. 
SOLUTION: A recording head wherein a b 
plurality of recording elements are 
arranged is moved in a direction (a) and 
the recording elements are divided into (k) 
groups A1-A4 each having (n) blocks D1- 
D4 (k, n = positive integer numbers). 
Divisional printing is executed such that 
the recording elements are driven 
sequentially by each block during the 

moving of a head carriage. At that time, driving in each of the blocks 
D1-D4 is optimally performed in an order in which a difference between 
driving times of a first block D1 in a (j+1) group A2 and (n)th block D4 in 
0) group A1 becomes smaller than a maximum difference between 
driving times of the first block D1 in the G + 0. group A2 and the other 
blocks D2 f D3 in the Q) group A1. The orders of the driving in the inward 
and outward directions are opposed with each other. 



-O 1 



■Dl 



8 1 



B2 



B3 



B4 



LEGAL STATUS 



http://www1Jpdljpo.gojp/PA1/result/detail/main/wAAAa13411DA41 01 1 9283P1 .... 2002/04/26 



rching PAJ 



2/2 ^— v 



[Date of request for examination] 

[Date of sending the examiners 
decision of rejection] 

[Kind of final disposal of application 
other than the examiner s decision 
of rejection or application 
converted registration] 

[Date of final disposal for 
application] 

[Patent number] 

[Date of registration] 

[Number of appeal against 
examiner s decision of rejection] 

[Date of requesting appeal against 
examiner s decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2000 Japan Patent Office 



http://www1 .ipdljpo.go.jp/PA1 /result/detail/main/wAAAal 341 1 DA41 01 1 9283P1 .... 2002/04/26 



(19)H*H*m/r (JP) 02) & | ^ |t & $ (A) (ll>ttHFttlH&ra#^ 

#SW10- 119283 



(43)&BBB ¥j£l0*p(1998) 5£12H 

















£i{ \J*J 




R A 1 T 

o -*t J. J 


Q/fH 1 n Q T3 
o/U4 1 U OD 












•5/ Lc Lr 












Bf*«©scii ol 


8 H) 


go aunt* 




«§PF8 -281204 


(71)tilSA 


000001007 
















(22)m»B 




^8^(1996)10^243 




SCKffcfcEBKm^ 3 TB30S 2 # 










<72)#9i# 


»EB tiff 












SOfCtfcfcBKTArJ 1 3 TS30# 2 ^ 






















(74)ftSA 







(54) b»i<0£*m mmim&zzj^^v \*mhii&$i£zm»m& 



(57) CBiKj] 

C ] lEfi^Sto <fc tfifiS'v ? F iHtt^ffifc <fc O'l E 

[ ] esii^T- 1 e^j s ti x a « f 

^o^Dl, D4*»63ttSk8¥ <k. ntiiEOE 

8) Al, A4tC5MBbT^y F*+ 'J -y^O^tt 

4hc^p v ^SccJB^IBtt-r^^SiBBtt^BRcc, IS ( j 
+ 1 ) g¥A2<DSH ^D*^ >7D 1 jgfA l^In^ 
Df^D4 i©«tt|l»lffla*s. SB ( j + 1 ) m A 2 (Dm 
1 T'D 1 tm j BfA KOffeOT/a* 2 . D3 

^di, .-D4*igtt-r4«fc^ec«ja^k"ra. * 
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[it mm i ] tmcomm+zm i oxti&McE&isti 

tftSES^? F£, WEE»^* F*WESn<D#lft 

toie»«ib»*ri*. msai i co^fSjcD^ ( j + i ) m 

wiizm ( j + 1 ) fficDmnZm l^a^ £ mffBgi j 

iBttJiHffr a * ^ ^,iga6-r ^ci £^0* i r *e» 

od (k, n) + 1 . mod (n-l+k, n) + 1 . 
mod (1+k. n ) + 1 . mod < n - 2 + k . n) 
+ 1, - (k=0, 1 , 2-. n - 1 > 0nIO©^f 
n^Oj!H^S^t^^^c<b^#mi-r^W*^lC<: 20 
Ett<DE««B. 

CW3»13] WE#^«ff»Cc<fc»j. SuE&ASgW) 
«3RS 1 * fctt 2 ttEttOEeSIK. 

*JfB«iu -^r^^(D^iij^{imriBlgKjiitij?r. at&iei 
^©#»4>c»irElB»^ * 

^*IBtt^4C<t*»a<t^4l»3RSia:C^L3©t»-r 30 
CiBsJcES ] SifEE^* Fii-f ? ne»^ 

rttSEf*^* KSrButesri©^rrsi<!:aa4»2©^ifii 

tifnn^P7^6&5kS (k, n«IE©lER) *c 

mm^h^mmm^ yv't^m^m^v vrnm^m 40 

( j + 1 ) SOSM ^o-; jgforjffln ^P7^i 

<DlB!toB#ra^. mrlBH ( j + 1 ) M<Dmm%$ 1 * 

^'<tBJiB» j m<Dm<o^a v # t<D&*smmm&<k o 

*£-rSE»^? KSESft^io 
[ 7 ] mEttmmm* 7 ? zfti-toW s ffiESESb 
JHl*tt. fjIBkgfrDfjfBn >^a -V flCttLX— 
T\ mod (k, n) +1, mod (n-l + k, n) 50 
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+ 1, mod (1+k. n) +1, mod < n - 2 + 
k. n) + 1 . ••- ( k = 0. 1 . 2-. n - 1 ) <DnM 

css*ig 8 ] mttwms* r ? ^cfcc>T, we* 

trSW*«6*tett7CCiB«©E«^5r FIHtofrffi. 

[t*#3»i 0] NGG»^ 7 FB-f^i;*? FEN* 

ti3&>CCE«OES^ v FttMrfrffi. 
[if l l ] attoSBa*^** l cD^r^iccg^fJ 3 
nrft*iB»-^!7 F*B?ES10^[ojiS36:*»2©j6' 

tn*hn^P7^6a4k»(k, ntiiEOSBR) 

cc^wur HuE»»^S<D»«r*ccfflrE^o ^ ^S^cWi 

a07'D^7A £Ett 0 A:E««#r ^ T , 

( j + i> ffipo^i ?u v $ tm * m<onn-?n v t> ± 
commmmm^ mizm < j + 1 > wcowew i ^ 
^ i iwb» j n<om<o -Juvtt <D&^mmmmm<t o 

EttttK*. 

[000 1 ] . 

K«S»*ffi*i<fcc;EttHSH*«:8B0. ^CC, «»(DE 
MSW-fc^o v ^»fiLrii»rsc<!:t?B«a#«:j£ 

4s<tVEtBa«:CCHTS. 
[0 002] 

(/c<bx.5^^X;U) SJ^tf^T^^, RttJajfi««± 

cfs*a**4. E»»qF«*»^-rci-c— gots 
c<br^SMJK?:±cf, E»a«*i«i±Si**c<h3>*r 

[0 0 0 3] LfrL. tSA^v FOE«BR^F»*19^r 
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[0004] c©ppiH*JBi?tr 4fc»(c, **«ie»^ 

•y Krt©±IE»*^S:RI^F«:ffilbtyr(r^c<><OS:l*< o 
[000 5] 10 

imi&m&L£*>t-f2>m&] S£*© 

[0006]§7fcJ:al8 ttfi£3S0l©E»^ * FIBtt 

nfcsftfflosaii*^^ 6 <c 4 ^ x^s*s»Htr 20 

1, A2. A3. A4W— o©yXJUStCj:gffi£SB3 
GCESSttfc F 7 h^J^T 0 Sfc. H8CC*5l»rb6S 
«^36^|nJ*7nU Bl 4 B2, B3, B4«— o<z>y 

D2. D3. D4«. *tl-?tim 1 , *2. 13, 14 
^Qy *CCJ:?)E»3;h/c F* F7(l*5Vr,, B7*5<fctf 
H8«c^TJ:5K:i»0^^^o ? *ccj:9»E»tt_h«: 
E»3ft4 F* Fr*»3 Fv F5IJD4£D 1© 30 
«tbB5H2«:<fc 0 . mmoj: *> ccSJSEfikWJirBWK F * 

[0008] *fc. mm^^mmtm^^yj 

FP*fMISLttl>fc&ic, B7fcJ;£F|g8K:S*-rj:9K:'^ 
vFtt vS?<Z>ffi*2B$CCE&T4 Fry h^jA K A 

2, A3, A 4 <US*SB#CtI m-TZ F 2r F?'JB 1, B 

2. B3. B4<&9m'*4->ifi—&JmiC#Lmftfa 40 

[0009] *IB^«*^4t£*©[Wia*5C«*rJ5RS 

SMs<fcE«B»^* FBM*ffiteJ:VIBt««**a«"r4 
[0010] 

«c, 1 &ft<DEA3R? so 
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4Sri©*f^tclB5U3hr«:&Ee^y Fi, fftEESfc 

F*«ria»i©^rai<baa4*2CD^«cs;Kisti- 

**>6&4k»(k. nttiEOKK) fc»WUrWE» 
■b^SiSMLteEliasa^A^r. ffiEa*dlBHr# 

a«\ WEm i <Djjfa<Dm ( j + i ) g?©ifr i^p^ 

+■ 1 ) fflpcoBuESB i y ? t mdsn j m<Di&<oyu v 
^t<o^immmm.M t^s < fc4««ww*"c&:/ 

[ooi i ] cc-c. mittmmm^mc^zmmm 

IBfftt, fTEkfiPOIufEn^a ^ ^cc^Lr— SH«8 
"C\ mod (k, a) + 1 , mod (n - 1 +k, n) 
+ 1, mod (1+k, n) +1, mod ( n - 2 + 
k, n) + 1 , ». <k = 0. 1 . 2-. n - 1 ) ©nil 

[0012]c cr, SWEiNW!g«*««:J: 0 , B3E* 
3«E»^IHia^WE— 3E«JH«:ja*ttt» <t ^ JCliTEn :/ 

4. ccr\ m^mm^mc^fo . s5E»«i#a<D 
mtmz (D^^©aa»ft*(cffliEaacD«»«T-« 
ibkju — ^ra^<o»»ip«freiE«iJiH)¥-c, awia^ 

[0013] Sfeic. mTEfa^^y F«-f>*>>* y F 

Ef»-^* Firsciferss. 

[0014] ±ESW*iftiW" 4 S»«3H6(CE 
«C0**WO^rffi». ffiK<DEA»?-«ff 1 O^ftSCSd 
WShrtt4E»^v F*WE»l©*fiIi»&4»2 

f**hftinray ^64Sk8 (k. ntilEcD^ 
tt) K^urflE*»^S<o*iftcp«:wrE^a-y^a 
cc«^Cl8»r 4«*WB»^# ^ ^i*dtoE»^ v FIE 

ift^ffir^^T, HuE^SWrattx^y^tcfel^r. otE 
9 1 <DU&\<Dm ( j + 1 ) i¥<Dlg 1 ^ j g?(D 
>rp * * £©ffittB*lffl^#, WE» ( j + 1 ) Wt<D 

■igiftB^r^ct: o mm* < &4iBftiiia*r*^ci ^*ig 

[0015] CCr, BJEiMBIIKttX'r ^ ^CCfcCtSSI 
EffittJKm* t fTE k »<DfIE n ^ n ^ ^ left u n—m 
iS^r , mod ( k ( n) + 1 . mod ( n - 1 -i- k . 
n) + 1 . mod (1+k, n) + 1 . mod (n- 2 
+ k. n) + 1 , ••• (k = 0, 1 . 2-. n - 1 ) ©n 

ii o ©c »r *i*»©ffl#cc«a*tr 4 c i & r * 4 . 

[0016] ccr, BJE^aiEtt^^ ^ ^«c*s^r, 

WE^IB»i»lffl^ffrE^jg»!S:jBA*C^ 

En zfa v#&—mmm<»mmo^im^mtbir&c± 
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[00 17] ccv. mzftmmMAT-v^ttCte^-c. 

[0019] ±%mm*m$LT ztcibic. mxmi 1 «c 
se«©*«w<oEttWf*«, a^oie^^^m 1 <dJj 

seiaR^^n-etin^D ?^^&5kS ( k. n« 

m ( j+ 1) 8©*i^a^i»j8oj|n^n^ 

<t<oiBttB#iais3&s. ffriani ( j + 1 ) u&mmmi 7 a 

[002 0] 

c»w©3os<o»«] err. Bffi*#Biott#6*»w 
[oo2i]i n**aiB*aflaL/c-r>^^* v Fta 

[0 0 2 2 ] v He»SSBl«:*5l»r. 2 63: 

05. f+* r ; ^i?2wfaa^y FSrttaswbor 

(Si-rs^on^^^^siawrfto, tas-^-; F<t« 
awcc»»snsj:5ccaori^. f** 

[0023] 5 «. ^ * f* + u v 2 ©i*at*ra«: 
m±u. ^ v f** u ^^2*s«ias{c3tj#"rs*3E 

U—;l/r*£. F** *;!/2tt, F + * ? 
^IBM/B^e-^e. ^-^7'-'J7, SEi6^-V8teJ: 

a, b^mcmmmth. c<d±$, ib»^* fku: 

OffifflfESDllferftSo */c. 10, 11*5^^12. 
13IJ, ifi»^-y FCCj:SiE«ta[KOi?acciBISStir 

[0024] 14 U*tt£C!«sB»fctr. ttSSfiltt 1 4 
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C(DB$. F + > V -,i?2«c»ttS*ifcga»^v 

Ftt^v f*+ u v^2#6T#^ajCT^jw*» 
^fflp-^ ik 1 3racc<aau tas^* FcDttmn 

BBS^v FCceSSStiS. 

[0025] cto-f >2S?x.* Fie^^g 1 Kfeor 
16. 1 7ttias^y Foatto^xjujijcc-en-? 

rft^o F*+ U y^2#*-A*i^>3> 

fB»^^ F©ttHlPrt<3D-f>^*qKI6Lr*jWft- 

[0026] i/c tt^ie. mc^x.-^mv 
jo?*-? Fi«asnr*so. ie»^r? F3WJ— tt 

br^©/c«C)OfiES:*CS#4. 0^^^ F 1 5 CC 
tt=f Att £ ©»tt»»rJBBE3 tite y -f 7 U - F 1 

[ 0 0 2 7 ] m 2 &&m}<D—mM<DBmc*$tf zj> 

[0 02 8] 20 »8B«Sllrtai5<Dr F lsX{g^ Mffl 

m^r, f-^^eit^7 >f >^it^-o , 21 

SSiS^**R 0 M2 3 tp<D&m7~UZfz> ACCS^l^rW 
laTSCPUSriSOrt^. CCDCPU2 24Ht:fol,> 
r, 2 3BR0Mr*«J, *»W«ffi©Ea^7 K*«l 

^^A, CPU2 2*»ffiSHfSfcAflD^Dy^A«* 
tSttLri^. 2 4{i, ROM2 3cf3CD§^ya^^A 

[0 02 9] fit. 25 «EHfeA*SB2 1 ~Cf#fcA^ 

a»a»tt±-co k •> Fftg^^tcKtrr*. 

FCGJ:»3 ^>**»ia»**l 4(CR±ULBi«*}Bffi-r 

50 4„ 



10 



20 



C0 03 0] ^tc. _bffa*ltfi£<DY >t>i>* y hfd»KB 
©Ba»^* F#, 3 2 ^XjU7>yX;t,g?£4fI (ff-1 2 

dy^ic^SHUrffitt-r-So CCTi23 2 ^XjUcd^X 

S3^q^ 4 m4?Uy ?tWV> yX;l/gftco 
C*r*>R«CCj»*»6»l», ^2g¥, ^3g¥, Iff4g¥ 

fSlfUy ^— Kt4 XP 

***4SM»&1. 2-. n (CCt?«n = 4) £#-^£r 
^fei-TSi. mod (k. n) + 1. mod (n- 
1+ k. n ) + 1 . mod < 1 + k, n) + 1 . mod 
(n-2+k. n) +1. (fttfcU k = 0. 1. 
2-, n - 1 ; CCriik=0 ) <kC> ^JUSFPteft t> 
CCt, mod (a, b) tta^btSH^fci*® 

[0 034] C <Dct 0 ttlBffT 4 flCDXP y 2 Zftmm 

t&lzfuv Xp y ^3 Xp v ^—^4 Xp 

v* 

S4^P»; ^iS ( j + 1 ) W©SH1 ^p ? ^©KIK: 

[0035 ]@4 ttiiJH4 Xp ? **ig 3 SC^f 
>yrlglb L,tct8&<Dm&mttC*stt2><f > ^ngCQ F * 

[0 0 3 6 ] 0 4^*50^. DUlSl^d7^©yX 
JUJtJfCcfcO. D 2«»2Xn? ^tD^XJU^JiCj:^ D 
3 6*^3Xn 5r ^©-/X;U5»J6c<£0. D4&J®4 Xp *v 
^<D^X;U?iJCC£9fe^£*i/c F y */c, 
A 1 tt»ll¥©^X^JtCcfcf) . A2tt3l2fif<D-'X;U 
?"JCCJ:0. A3tim3gf(D^X^J(CctO. A4tt»4 

ffi^SB${Cta«3tl/c F y h?'J£StT 0 
[0 03 7 ] COcfc9tC, H4©ffi^2B#C0a*'[»lOF 
y HUBf^d! . d 2 , d 3 . d 4 tt*ti**i+2. 

+ 1. -2. -lXa 9* F^Ffita-rn* 

4M»s-e*c ccr, r + j cdw^-k. bj 

ifijcc-rhTc^sci*. r-j o^^m^tcrnr^ 

CDJr^CC ( 1 ) (DJ^^Sfto^^rjgOJlE^rlgtt'r^ SO CitCttS. 
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* ;Uc^-r^fg^^;t/X, P 2 tt»2 Xp y ZcdsXjI 
tt^T^Sxtt^x . P 4 teSfl 4 Xp y 2 <D v XMCtt 

[ 0 0 3 3 ] IS 3 ICifiT J: 5 tC^mSfi^JB^tt, B$£iJ 

t = or p i tfij^j b^isnr^6A t »tcP4 

2A tf*{CP2*s, 3At»fCP3#*tl*JvW 

tfi-ox* ^^f+^'j ^^©tt^SH#tciaars f * f 

?'JA 1 , A 2, A3. A4<D±fB4ffl<3DX.P 
!2^D-;^*3^0-^ (1) 

F{fltiB-r*i*lI|i«aLrBSt/cft< tscim. ^p 

[0 0 3 8] *JH8©^ ? FIKIMB^W:. Xp y 

SI* «Atf8 Xp ^ ^OiS^tctt, 

'&$z<D^ y FIRUiTWfctr 7 ^P ^ F ^ hffi^ 

CCr«H7K*aillS-rS^+2, +2, +2, +1 % - 
2, -2 t -2, - 1 fu y*?ft<OYv hfigm^cW 

[0 03 9] #cfC, fESk-% ^ KtJSaLiESSR^J©* 
±tfB4£I5!«t?*£ 0 

[0040]H5IJ^?F4t'Jv ^ffltt^Oiae^ ^ 
FOfgSbJflJ?*^^^ * hr^)5 0 
(0 04 1]i5{Cfc^t, PllJSl^a^OyX 
Jl'Ktftt&lgtb'WX* P 2 tt»2 ^P y ?<DSX)V 

£ IE»> * X , P 4 i 4 X P y 2 CD y XMC W 

#T5igss^*;i/x^aro TttSJKtt^vu^ojajgjrft 
« % Eiii#tcigiii-rstfl!>i-rs. 

[0042] S^SE^KIIrJn^H 3 K^T<£ o fc 
( 1 ) <Dffi#r U «^SB#(c«H5«:^-r 
cfc^CC. BSgiJt =0rP3^-f U^Ui3tir3!P6A 
t«(CP2^ 2At»CCP4*^ 3 A tf^CCP 1^ 

LfcASor. + y ^ ^(Dffi^SBsccias-r 

SF^hMAl. A 2, A3, A 4(D±ia4 j O(DXP y 
IfVvt (2) 



30 



40 
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[0 04 3 ] H6tt8«fia4^i3 y t> £05 tCyfrf * A 5 

> #v$m ucm&<Dmmmctew & a > t>m<o f * 

[0044] H6«:*3(r*T. DUill^-^O^X 

*©>>X;l^Jlc<£0fe»3*lfc K * hJUSST. Sfc, 
B 1 1 fflf<D y X;U?iKc J: 0 v B2tt»2»OyX;l/ 
iWCCcfcO. B3^3SP<7)^X;U?fJ(CcfcD. B4fc£!f?4 

[0 04 5] a^B#. QtiE&fti: CJWf "CWtt 

urci/cia7*cfcc>*ia8cc7SLfc!ae*©ti'&cc63:. ^ 

K*f 'J ?t?<Z>jftS;£|p]# 1 80SI45/cft{C, 
3E^FCCfa»L//c F?'jA K A 2, A3, A4£fej£ 
5£B5fcffi»0;fc F* F51IB 1. B2. B3. B 4 CDIS^ 

* - > * awecw l mftmm&oimmc $>om 
m7t&&c < 2 ) ©jraff-cigft-r & c £ *c o , 0 6 cc 

^J:5fc, tt^^*cia»l,fcF* F^JA 1 , A2, 20 
A3, A4±«j^E*&CiE»0fcKv F3*JB 1, B2, 
B3, B4CDK»/S*->%BMa»raiK:»L/rEI— IB 

[0 04 6 ] -T&fc,^. B»$^5:/P**<Db#|Pj<Z>K 
^MaaTftd, , d 6 > d 7 . d, ^ti-eti+2. 
+ 1. -2, -1:/P^#r*9. d s =d, . d 6 
= d, . d 7 = d, . d, =d« r*5. C<Z)-rfti>I<D 
MlJWtt (1*9 jSO) #ffi£ffi*«cS2»OfcF* F?'JA 
K A2, A3, A4ia^ERF«:ia»L//cK^ 30 
1. B2. B3. B4<&BTfc«??3*i < a«E»(CJ: 
5 F v h©ia»^5r-><DiSt»«:36:< 0*3— riBBiHO 
Mt*£f#<5 C £ 3 £ c> 5 3»***ft <5. 

[0047] *imb#8«, ttttotts^ewjutsns 

[0 04 8] 

a©sas*^*^i o^ccia?ustir«c-5iaa^y K 

&*2©:firfiICC#l[j3t* IMROiaaaR^i-tti^tin 
^Ov^^6ft4R» <k. nS*IE<Z)3gm) Ct^IOOT 

<DK£Cc, 1 <D*Tfi]<D3r ( j + i ) mom l?nvt>£ 

m j m<om n^-^ £<D8EH&B*raa#, sn < j + 1 ) so 
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S<fc9«:SSUtU *tettffl**RirccDKHftlHff*iK 

tCL//cCD"C, :/P y ^»iWK«r«rm^o F *;> F{4^T 
ftSS'Mctfpx.. ^o|a»-^y F©««tofrffl$c<fce>-r3j 

Chi ] #*w«Miofc-f>*^*y haesttteott 

iE»«aos/x^A»jffi*7KT^p^^H-r*s. 
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